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CLAIMS 



We claim: 

1. An optical storage di£c, comprising: 

a circular substrate? having a first principal 
surface and an opposing Second principal surface; 

bumps formed on a airst portion of the O^tmo) 
circular substrate, wheiein the bumps represent 
pre-recorded information; 

lands formed on a pecond portion of the 
circular substrate; and 

a phase-change material deposited on at J_east 
the second portion of /the substrate, the phase- 
change material having a first state when 
unwritten and a secoifd state when written to, 
wherein information JLs written to the phase-change 
material on the lands, and wherein the data 
density of the firsft portion and the second 
portion is different. 



2. The disc of Claim 1, wherein the first portion 
has a lower density tKan the second portion. 

3. The disc of /Claim 1, wherein the first portion 
is on the first prinpipal surface and the second 
portion is on the second principal surface. 



4. The disc pf Claim 3, wherein the first portion 
has a density of approximately 3.8 Mbits/sqmm, and the 
second portion h^js a density of approximately 4.7 
Mbits/sqmm. 
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5. The disc of Claim 1, wherein the first portion 
and the second portion are on the second principal 
surface . 



; ' J: 



5 6. The disc of Claim 1, wherein the chang/g from 

the first state to the second state changes bgth the 
material structure and optical phase of the i^nase- 
change material, and both contributions to Jfhe total 
optical phase of the reflected beam are iiy the same 
10 direction. 

7. The disc of Claim 6, wherein /:he phase-change 
material is an alloy of Sb, In, and 

15 8. The disc of Claim 1, wher/in the optical disc 

is a first-surface disc. 

9. The disc of Claim 1, ^herein the written 
information is read from the Ifands, and the pre- 
20^ recorded information is read/from the bumps. 



10. The disc of Claim 1, wherein the outer 

diameter of the disc is approximately 50 mm or less. 

25 11. The disc of Cj[aim 10, wherein the outer 

diameter of the disc ±& approximately 32 mm or less. 



30 



12. The disc ojt Claim 1, wherein the thickness of 
the disc is approxj/nately 0.6 mm or less. 
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13. The disc of Claim 1, wherein the ph<pse- change 
material is also deposited on the first prir^cipal 
surface of the substrate. 

14. The disc of Claim 1, wherein t^fie phase-change 
material in the second state has a higher reflectivity 
than in the first state. 

15. The disc of Claim 1, wherein the substrate 
comprises a polycarbonate materia! 

16. An optical storage diac, comprising: 
a circular substrate /having a first surface 

and an opposing second surface; 

a pre-recorded portion comprising bumps and 
planar regions ; 

a writable portion comprising lands, the 
writable portion having a higher storage capacity 
than the pre-recorded portion; and 

a phase -change material formed over the bumps 
and lands, wheredfti information is written on the 
lands . 

17. The disc/of Claim 16, wherein the pre- 
recorded portion itnd the writable portion are on 
different surfaces of the substrate. 



18. The iiisc of Claim 16, wherein mastered 
information ite stored in the form of bumps. 
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19. The disc of Claim 16, wherein the phase- 
change material is in a first state when unwri/ten to 
and in a second state when written to. 

20. The disc of Claim 19, wherein th^ first state 
is an amorphous state, and the second stance is a 
crystalline state . 

21. The disc of Claim 19, wherei^h the change from 
the first state to the second state dhanges both the 
material structure and optical phase/ of the phase- 
change material, and both contributions to the total 
optical phase of the reflected bea^tn are in the same 
direction. 

22. The disc of Claim 2l/ wherein the change to 
the material structure decreases the thickness of the 
phase-change material and the change to the optical 
phase increases the optical /path length of light 
reflected from the phase-change material. 



23. A method of manufacturing an optical disc, 
comprising : 

forming bump^ and planar regions on first 
portions of a substrate, 

forming lands on second portions of the 
substrate, wherein the storage capacity of the 
second portions is higher than the first portions; 
and 

depositing a phase -change material over at 
least the l^nds, wherein prerecorded information 
is read fr&m the bumps and written information is 
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written to and read from the phase -cjfange material 
deposited on the lands. 

24. The method of Claim 23, wherein the phase- 
change material is in a first state vpen unwritten and 
in a second state after being writtenri to. 

25. The method of Claim 24, /wherein the second 
state has a different thickness ^Lnd optical phase than 
the first state. 

26. The method of Claim Iks , wherein the thickness 
contributes to the phase in the second state. 

27. The method of Claim 26, wherein the change 
from the first state to the second state changes both 
the material thickness anp the optical phase of the 
phase-change material in/the same direction. 

28. The method ok Claim 23, further comprising 
writing information tp the phase-change material on the 
lands . 

29. The method of Claim 28, wherein the writing 
is performed usingf a laser at a wavelength of 
approximat e ly 6 5 0 nm . 

30. The method of Claim 28, wherein the writing 
changes the phase-change material from a first 
amorphous stawe to a second crystalline state. 
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